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1 INTRODUCTION  
Building Information Modelling (BIM) is used as a 
technology to model and manage the digital repre-
sentation of a building over its entire lifecycle. BIM 
acts as a bridge between the industry and infor-
mation technology (Eastman et al. 2011), which 
makes the entire building lifecycle more efficient 
and effective. Energy modeling gives the designers 
an outlook of expected energy consumption regard-
ing various designs prior to construction. To achieve 
energy-efficient building lifecycle performance it is 
important to consider the overall processes together 
with the information requirements and the ways 
these requirements can be efficiently dealt with 
whereby suitable decisions in the very early stage of 
the design process usually have the strongest influ-
ence on the energy consumption.  
With the recent advance of BIM in AEC practice 
a sound basis for collaboration using the same model 
data by all actors in the process is becoming possi-
ble. However, the enhancement of the model data 
with additional specific energy-related information 
and the subsequent mapping to the input of an 
energy analysis or simulation tool is yet an open 
issue. Interoperability in this regard is still on rela-
tively low level, the related workflows are not 
studied in detail and a lot of preparatory error-prone 
work is still necessary to obtain the desired results. 
Reasons for that are various gaps in the BIM export 
from CAD authoring tools, the heterogeneity of the 
data exchange formats, and the requirements of the 
simulation tools which use their own data structures, 
optimized for the particular focused physical 
problem but generally not well aligned with BIM. 
Whole building simulation requires the exact 
preparation of the needed input data. The original 
data about the building is not generated by the soft-
ware tools for building energy performance like e.g. 
EnergyPlus. This data represents a different view of 
the building using a different data structure. Build-
ing geometry in a CAD file characterizes the archi-
tect’s view of the building, not its thermal view, so 
that it has to be transformed appropriately to repre-
sent the thermal view. Similarly, definitions of con-
struction materials defined in a CAD tool have to be 
extended with data that define their respective 
thermal properties.  
In the energy modelling process, object relation-
ships and semantics of architectural models are often 
abstracted when such model information does not 
substantially affect simulation results. For example, 
building components such as walls, roofs, and floors 
are frequently simplified as surfaces and then heat 
transfer through the surfaces is simulated in the en-
ergy models. When designers modify building 
design according to the abstracted simulation results, 
energy performance of each surface needs to be 
mapped back to corresponding building components. 
Such abstractions can delay result interpretation. 
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ABSTRACT: The complex data exchange between architectural design and building energy simulation con-
stitutes the main challenge in the use of energy performance analyses in the early design stage. The enhance-
ment of BIM model data with additional specific energy-related information and the subsequent mapping to 
the input of an energy analysis or simulation tool is yet an open issue. This paper examines three approaches 
for the data transfer from 3D CAD applications to building performance simulations using BIM as central 
data repository and points out their current and envisaged use in practice. The first approach addresses design 
scenarios. It focuses on the supporting tools needed to achieve interoperability given a wide-spread commer-
cial BIM model (Autodesk Revit) and a dedicated pre-processing tool (DesignBuilder) for EnergyPlus. The 
second approach is similar but addresses retrofitting scenarios. In both workflows gbXML is used as the 
transformation format. In the third approach a standard BIM model, IFC is used as basis for the transfer pro-
cess for any relevant lifecycle phase. 
Currently, the Industry Foundation Classes, IFC 
(buildingSMART, 2016) and Green Building XML, 
(gbXML.org, 2014) present the two most widely 
acknowledged information infrastructures in the 
AEC industry. They are both used for common data 
exchange between AEC applications such as CAD 
and building simulation tools. The goal of IFC is to 
provide a universal basis for process improvement 
and information sharing in the construction and 
facilities management industries. Compared to IFC, 
the gbXML schema is simpler and easier to under-
stand. It can be used to represent energy-related 
building information, such as geometry and material 
properties of building elements (floors, walls, 
windows, etc.) using the Extensible Markup 
Language (XML) format. Its main purpose is to 
facilitate the transfer of the building information 
between current building design tools and a variety 
of engineering analysis software applications. The 
“bottom-up” approach adopted from the outset in the 
gbXML schema makes it relatively flexible and 
straight-forward (Dong et al. 2007). 
One critical point lies already in the use of the 
CAD software at the beginning of each process. In 
order to export usable models either as gbXML or 
IFC the energy-relevant aspects have to be con-
sidered already in the CAD system itself and equally 
in its export functionalities. In the end, it is neces-
sary to create the input files for the specific exe-
cuting engine using the information included either 
in a gbXML or in an IFC file. To achieve that, 
appropriate transformations are indispensable. These 
transformations have to be automated as far as pos-
sible in terms of user-friendliness, time saving and 
error-free performance. 
In practice, different IT workflow approaches 
may be suitable regarding the BIM model in differ-
ent design situations. This paper examines three 
such approaches investigated in the Design4Energy 
project (www.design4energy.eu) pointing out their 
respective advantages and disadvantages and their 
envisaged use in practice. However, while distinctly 
different, all developed approaches are grounded on 
a common overall concept which is outlined in the 
following chapter. 
2 OVERALL CONCEPT  
The Dynamic Energy Efficient oriented Building 
Information Platform (DEEBIP) developed in the 
Design4Energy project represents an open platform 
that will allow different stakeholders to integrate 
their energy related service modules to further 
enhance energy efficiency of future buildings. 
At the outset, the architect defines the physical 
appearance of the building including internal spaces, 
external openings, use of material and so on. He 
takes into consideration a number of parameters 
such as the local weather profile and lighting to 
decide the house orientation as well as the use of 
raw material related to carbon emissions before the 
conceptual design is completed. The design is then 
exported as a BIM model and passed to energy per-
formance simulation. The collaborative environment 
runs the simulation enabling team members to com-
pare the simulation analysis result with the expected 
energy indicators. It provides team members the 
possibility to explore what-if-scenarios and investi-
gate the impact of various parameters on their design 
to estimate energy performance through the project 
lifecycle already from an early design stage. The 
team members can simulate the impact of weather, 
occupants’ behavior, component deterioration, mate-
rial running cost and propose future maintenance 
plans. The design can be modified by using compo-
nents from the Design4Energy Component Database 
by drag & drop. Once the design is optimized, vali-
dated and approved by all stakeholders, the solution 
is agreed. 
For consistency of the following discussion in all 
studied cases the same target energy application is 
used which is the well-known EnergyPlus simula-
tion software (EnergyPlus, 2003-2016). Among the 
various existing energy consumption simulation 
engines, EnergyPlus developed by the Lawrence 
Berkeley National Laboratory is widely acknowl-
edged as the mainstream engine. The key features of 
EnergyPlus include: 
− heat and moisture balance, 
− integrated building loads/systems solution, 
− sub-hourly time steps, 
− configurable HVAC systems, 
− broad limits regarding surfaces, zones or systems, 
− links to other tools. 
EnergyPlus provides a huge amount of simulation 
options that require specific input including simula-
tion control parameters (surface convection and heat 
balance algorithm options, equipment and system 
sizing options), daylighting analyses, room air and 
airflow analysis models, economics calculations, and 
an enormous array of output possibilities. Many 
features require domain expertise for input specifi-
cation and output assessment but not each detail is 
necessary for all use cases. 
Using EnergyPlus we have three major parts: the 
definition of building geometry and data related to it, 
the definition of HVAC equipment and data related 
to them, and the definition of internal loads as well 
as use and operating schedules for the building. 
Regardless of the specific approach the resulting 
input file for the calculation with EnergyPlus must 
be created fitting these criteria. At this point it is 
possible to perform several calculations in parallel 
using an appropriate grid or cloud environment.  
The results of the simulation with EnergyPlus flow 
directly in the calculation of energy key performance 
indicators (eKPIs) which summarize the building’s 
energetic and thermal behavior for a certain period 
and furthermore in consideration of the energetic 
interrelationships within the neighborhood. That 
way it is possible to compare the impact of varied 
properties of a building on its thermal and energetic 
behavior. These eKPIs which represent for example 
energy costs or CO2 emissions need to be optimized. 
This optimization for a certain user-purpose is the 
aim of the results evaluation. To achieve it, the deci-
sion maker uses a number of customable visualiza-
tions to compare different design solutions. Such 
visualizations must be capable to consider the effects 
of the variables taken into account for the different 
analyzed eKPIs and the effect on the different alter-
natives. Moreover, visualizations should be easy to 
understand and should enable intuitive reasoning. 
Hence, the graphic representation of solutions and 
decision making visualizations requires the use of 
advanced techniques. The Design4Energy develop-
ment used for decision making analysis enables mul-
tiple user-driven ways to visualize main results from 
different KPI and parameter viewpoints. This may 
include scatter diagrams, hyper-radial visualization 
via parallel coordinate plots as well as summarized 
radar charts providing fast overview and result com-
parisons. 
Energy performance of individual elements can 
be applied to the BIM model using color-coded 
visualization in the collaborative virtual workspace. 
A similar approach is applied to a neighborhood 
area. Each property is given a traffic light color (e.g. 
green yellow and red) to show the energy in high, 
medium and low performance, respectively. The 
properties can be represented both in icons for 
sorting/filtering purpose and blocks for displaying 
on the geographical map (Fernando et al. 2015).     
3 POSSIBLE SOLUTIONS REGARDING THE 
OUTLINED GENERAL CONCEPT 
3.1 First approach – focusing on the early design 
phase 
The first investigated approach addresses early 
design scenarios. It focuses on the supporting tools 
needed to achieve interoperability given a wide-
spread commercial BIM model (Autodesk Revit) 
and a dedicated pre-processing tool (DesignBuilder) 
for EnergyPlus. Its generalized workflow is shown 
schematically in Figure 1.  
EnergyPlus simulation software was chosen due to 
its capability to estimate the energy consumption of 
the building, taking into account heating and cooling 
systems, as well as lighting, and plug and process 
loads, but also to show the most straight-forward 
approach to create simulation input from BIM. 
 
Figure 1.  Flowchart of the proposed approach 
 
As shown in Figure 1, the very first step of the 
proposed approach starts with a complete definition 
of the building under analysis, in a design tool such 
as Archicad or Autodesk Revit. The Industry Foun-
dation Classes (IFC) model is widely used to 
describe buildings and construction data, aiming to 
facilitate the interoperability between different archi-
tecture, engineering and construction software due to 
its open specification. Due to the fact of being an 
open format, it has become an international AEC 
standard (ISO 16739). Consequently, Revit software 
also offers such type of output files. However, when 
exporting a file to perform energy simulations, the 
IFC model obtained by Revit does not contain all the 
information needed even though it is available in the 
internal Revit model. To overcome this drawback, 
the gbXML output file, that contains all of the heat-
ing and cooling information, is adopted in this 
approach. The gbXML file format is quickly gaining 
popularity as a standard file for exchange of 
information for the purposes of energy analysis.  
GreenBuildingStudio, DesignBuilder, Arup’s 
Energy2, IES VE, DoE’s energy-10 and NREL’s 
OpenStudio are some of the examples of gbXML 
compatible energy software (gbXML.org, 2014). 
The main advantage is that the gbXML schema ena-
bles easy manipulation and incorporation of addi-
tional information. One such example can be found 
in the work of Dong et al. (2007) on adding sensor 
data to the gbXML file.  
Aiming to perform an energy simulation of the 
building under study, several steps must be executed 
where the information has to be exchanged 
accordingly. In the first step, after obtaining the 
gbXML output file from Revit, a validation process 
is executed to guarantee that the extracted model 
includes all the necessary information to go through 
the energy simulation. If some information is 
missing, the checker procedure is capable to recover 
it from Revit. In a second step, DesignBuilder is 
used which provides interoperability with the BIM 
models through its gbXML import capability. This 
allows users to import 3-D architectural models 
created by other drawing systems that support 
gbXML data exchange, such as Revit. In this 
approach DesignBuilder is used as black box to 
translate the gbXML file to an IDF file, as this is the 
type of file supported by EnergyPlus. The third step 
refers to the energy simulation itself, where the IDF 
file previously obtained is uploaded to EnergyPlus 
software. At this point, minor changes to the 
building model (IDF file) are allowed, in order to 
improve the energy efficiency of the building. 
Moreover, weather data (if available) can be 
included in EnergyPlus software with the purpose of 
obtaining more realistic results. Finally, the 
simulations results are stored in a repository and 
offered to the end user. 
3.2 Second approach – focusing on the retrofitting 
phase 
The second approach is especially targeted on the 
retrofitting phase. Due to the specific requirements 
of the retrofitting phase, using the same tools as in 
the first approach is less efficient here. Therefore a 
different workflow with different intermediate stages 
for the transformation from the BIM model to 
EnergyPlus is proposed. 
In order to perform retrofit analysis of existing 
buildings a calibrated whole-building base-case 
model needs to be developed and used to apply and 
assess alternative retrofit scenarios (Miller et al., 
2014). BIM for sustainable design of existing 
buildings often uses estimated values of the 
building’s thermal parameters that are not always 
representative of the real building characteristics. 
Since the retrofit decision-making in buildings is not 
supported by appropriate data, and the retrofit 
decision analysis is prone to mistakes. To avoid 
some of the uncertainties introduced by the esti-
mated parameter values, operational data from the 
building can be used to inform the model building 
(Motawa & Carter, 2013). At the same time a 
significant number of options need to be set by the 
user to perform energy analysis using EnergyPlus. 
These can vary in how significantly they impact on 
the energy results. Invariably all the options set will 
have some effect on the final results. Hence, the user 
resorts often to default values to resolve this issue in 
order to perform the analysis. Therefore, a more 
transparent workflow is needed that provides more 
control over the default options set.  
Figure 2 presents the proposed workflow focus-
ing on the tools needed to achieve interoperability 
between BIM and EnergyPlus with increased trans-
parency and potential for operational data feedback. 
The selected BIM authoring tool is again Autocad’s 
Revit and the gbXML export file format is again 
used. However, in most cases the gbXML export 
from Revit needs to be edited to include additional 
information or to implement changes to the build-
ing’s thermal properties. 
 
Figure 2.  Proposed BIM to EnergyPlus 
 
To achieve that, the gbXML file is imported in the 
GbXML Editing Tool which is linked to the 
Design4Energy Component Database. The Editing 
Tool can be used to implement the required changes 
to the building characteristics and to embed addi-
tional information to the gbXML file when needed. 
The output of the Editing Tool is the edited gbXML 
file containing all the information describing the 
building’s thermal performance. The edited gbXML 
file is then imported into the developed gbXML to 
idf Conversion Tool. This Conversion Tool uses as 
much information as possible from the gbXML file 
and additional parameter values that are specified by 
the user to create the idf file.  These two tools con-
stitute the main part of the conversion process. 
EnergyPlus, the selected Building Energy Modelling 
software, uses idf as its input file to perform energy 
analysis and produces CSV files with the results. 
CSV files can easily be used for calibration purposes 
or for retrofit decision support provision. In existing 
buildings, the modelled results may deviate signifi-
cantly from the measurements hence calibration of 
the model is needed. This can be performed by 
applying changes to the thermal parameters using 
information from the Design4Energy Component 
Database to increase the model’s adequacy in repre-
senting the real building. Multiple iterations of the 
calibration process using the gbXML Editing Tool 
might be required to achieve good agreement be-
tween the modelled and the actual building energy 
performance. The calibrated and verified model can 
then be used as a base-case to model alternatives for 
retrofit decision support. Again, the Editing Tool 
and the Component Database can be used to create 
gbXML files of retrofit alternatives. 
Figure 3 shows a flowchart focusing on the 
conversion process of the proposed BIM to 
EnergyPlus workflow. The Revit gbXML export is 
imported into the Editing Tool. The Editing Tool is 
linked to the Component Database in which thermal 
properties for different building elements can be 
found. The Editing Tool also offers the possibility to 
add additional information and data to the gbXML 
file to achieve a more comprehensive gbXML repre-
sentation of the building under study.  
 
Figure 3.  gbXML to idf conversion process using the Editing 
and Conversion tools developed 
 
The Editing Tool is able to apply user defined XML 
instructions to the gbXML file to add to the gbXML 
file or modify it as required. The edited gbXML file 
is the input file to the conversion tool. The first step 
is the conversion of the gbXML file in a XML file 
containing all the idf objects required. This file is 
named the idfXML file and serves as a facilitator for 
better control over the defaults assigned to the idf 
parameters and improved transparency of the con-
version process. A template idfXML file contains 
the mapping instructions of the idf objects to the 
relevant nodes of the gbXML file. The idfXML file 
is then converted into the native idf format. 
Throughout this conversion process multiple files 
can be handled at the same time. Further explanation 
of the process, with more detailed description of 
each step and verification using a case study is 
available in (Dimitrou et al. 2016). 
3.3 Third approach – focusing on the use of the 
universal IFC open standard 
Figure 4 shows an approach for the data transfer 
from 3D CAD applications to building performance 
simulations using the standard BIM schema IFC 
(ISO 16739) as basis for the BIM workflow. IFC is 
an open and comprehensive data format used to ex-
change data within the BIM context. It is the most 
mature open standard to represent building infor-
mation and BIM collaboration tools including the 
BiMserver and the EDMmodelServer support the 
storage, maintenance and query of IFC-based BIM 
models.  
 
Figure 4.  Simplified general procedure using IFC 
 
Typically, the entire BIM will contain several 
domain models such as architecture, HVAC, BACS 
etc. Most of them are already considered in the IFC 
but external (non-BIM) data has to be included too. 
Such data encompass climate files, occupancy 
profiles, detailed material characteristics, detailed 
equipment performance specifications and so on. 
Consequently, in the IFC-based approach, the model 
enrichment and model transformation to EnergyPlus 
is achieved via an additional energy-extended BIM 
data structure (eeBIM) and a set of model manipula-
tion tools (model validator, model combiner, model 
filtering, eeBIM2SIM converter).  
To establish the eeBIM model the IFC schema is 
firstly reduced to a BIM schema containing only the 
IFC entities required for the applications according 
to a Model View Definition (MVD). Filtering ope-
rations represent a key aspect at this point. In 
Design4Energy the filtering is realized by using and 
extending the filter functionality of the Java-based 
filter toolbox BIMFit (Wülfing et al. 2012) and a 
batch support tool providing automated server-side 
processing of the data (Pirnbaum, 2015). These tools 
enable the filtering of building model subsets as well 
as the filtering of certain elements which fulfil 
domain or task specific information requirements. 
Within the eeBIM framework we use the possi-
bilities of direct integration into the IFC via appro-
priate IFC objects as well as the approach of linking 
of external data with the IFC model. A so-called 
Link Model connects elements of different elemen-
tary models via unique identifiers (IDs) but is held 
completely outside the elementary models offering a 
set of tools for model querying, object selection and 
user defined constraint checking. 
The specification of the eeBIM goes hand in hand 
with the development of operational methods brin-
ging the original data into the required form as well 
as methods working on the eeBIM model and prepa-
ring it to serve as input for the envisaged appli-
cations. Central functions are: 
− to support the checking of the IFC model to 
ensure that it contains the necessary thermal per-
formance data, 
− to support mechanisms to add thermal perfor-
mance data for various components if this data is 
missing, 
− to complete the basic BIM model with different 
design components, not included in the CAD 
output 
− to support the interface to the simulation execu-
tion engine. 
Energy simulation models essentially employ the 
same data as already contained in the eeBIM, but 
structured completely differently. Generally two 
possible approaches can be envisaged for the fol-
lowing mapping process:  
1 customary one step mappings to each solver 
integrated in the eeBIM-based virtual laboratory 
platform, and  
2 the more difficult but also more promising two 
step approach involving development of a 
harmonised simulation model and first mapping 
eeBIM to it and only then to one of various pos-
sible simulation tools, thereby achieving higher 
level of interoperability on medium term. 
As in the previous approaches EnergyPlus is used 
as the simulation software at the end of the process 
chain. Since the input data format for EnergyPlus is 
IDF, the transformation from IFC data to IDF data 
constitutes the key point of directly using the IFC-
based design result in the energy simulations with 
EnergyPlus. Its essence is to generate information 
from one model to another model by simplification, 
translation and interpretation (Bazjanac & Kiviniemi 
2007; Bazjanac, 2008). To establish the mapping 
between the IFC entities and the IDF entities in the 
corresponding models the relationships between the 
IFC-based information model and IDF-based infor-
mation model for energy-efficient design must there-
fore be analyzed. Based on these relationships, 
appropriate algorithms for the transformation from 
IFC data structures to appropriate definitions in the 
IDF files are established (see Figure 5).  
The transformation of the geometry information 
is the most important and simultaneously the main 
challenge. In IFC data, the geometry information of 
the building elements and thermal zones can be 
expressed by various geometric modeling methods, 
e.g. solid model or surface model, whereas only 
surface model is used in the IDF data. The model 
transition has to include the generation of a 3D 
surface model from the IFC-based 3D model, the 
configuration of that model with the specific re-
quirements of IDF data and finally the calculation of 
other IDF data like the internal or external attribute 
of boundaries. Some specific tasks are: 
− the verification of the normal vectors (direction) 
for space boundaries that represent surfaces of 
walls, slabs, doors etc., 
− the determination of thermal zones, 
− the association of space boundaries with the con-
struction materials of the object  
− the correct arrangement of material layers for 
interior walls, etc. 
 
Figure 5. Example of the transformation algorithm for the 
IfcSpace entity 
 
The transformation methodology should avoid 
arbitrary and manual data definition to preserve the 
integrity of the original data, and assure their trans-
formation by unambiguous rules embedded in soft-
ware (Bazjanac & Kiviniemi 2007). In addition to 
the details regarding the geometry, other information 
like occupancy schedules, HVAC data as well as 
runtime performance control specifications have to 
be included to constitute the comprehensive input of 
the simulation using EnergyPlus. 
The results of the simulations with different input 
parameters and construction variants can be used 
afterwards to figure out the most suitable solution 
with regard to the energy efficiency of the building. 
This decision making process is similar to the previ-
ous two described approaches. It is supported by the 
calculation and visualization of selected represent-
tative eKPIs. 
Overall, the IFC-based approach is more complex 
than the other two approaches. However, it is also 
much more flexible as it allows integration of differ-
ent specialized tools in the same manner and using 
the same platform tools, whereas the first approach 
and to some extent the second are more restricted to 
the use of a specific simulation tool, EnergyPlus. 
4 DISCUSSION AND CONCLUSIONS  
This paper examined three approaches developed in 
the frames of the Design4Energy project for the 
solution of the technical challenges to transfer 
building information models to building energy 
simulation and analysis tools. 
In the simulation data preparation process, the 
fragmented connection between BIM design 
authoring tools and simulation tools causes the diffi-
culty for the domain experts to obtain the original 
building data in the design phase. In order to meet 
the resultant requirements we evaluated different 
workflows, which we connect to an integral tool 
chain. Based on the proposed methods architects, 
engineers and energy consultants are enabled to con-
sider aspects of energy performance simulation that 
are not typically available from the design docu-
ments, but are critical in performing realistic energy 
simulations for design optimisation.  Such aspects 
are related to the physical environment in which the 
building is located and how it influences the energy 
consumption as well as to the actual functional use of 
the building and its individual spaces. With the pro-
posed approaches, multi-disciplinary teams are ena-
bled to investigate distinct energy solutions already 
in the early design phase of energy-efficient build-
ings up to the later retrofitting phase of their life 
cycle. 
Autodesk Revit, which is applied in this research, 
provides an opportunity to develop APIs that can be 
used to create custom tools that plug directly to it, 
but this does not provide a general approach. Firstly, 
it limits the design team to the use of Revit as 
authoring tool which reduces the possibilities for 
cross-company cooperation, and secondly, it makes 
developers of sophisticated specialized software 
vulnerable to future changes of the proprietary non-
standard system and model schema of Revit. There-
fore, in the presented solutions acknowledged model 
schemas, gbXML and IFC, are used for the data 
exchange between CAD and simulation software. 
Both data models are able to potentially encapsulate 
almost all information related to a building in com-
prehensive manner and facilitate the sharing of per-
tinent information from design (for evaluating the 
energy building performance) to construction (for 
evaluating cost and schedules) and to operation 
(occupancy and environmental sensing and system 
controls).  
The aim of gbXML is to facilitate the exchange 
of data among CAD and energy analysis software. 
Hence, the gbXML schema is simpler and easier to 
understand than IFC, which facilitates quicker im-
plementation of the schema and its extension for dif-
ferent design purposes. On the other hand, the goal 
of IFC is to provide a universal basis for process im-
provement and cross-company information sharing 
in the construction and facilities management indus-
tries and above all it represents an open standard, 
ISO 16739. Furthermore the IFC focuses on the 
representation of building descriptions throughout 
all building life cycle phases.  
In general, each of the presented approaches is 
suitable to reach the preset objective. Compared to 
the two workflows using gbXML, the approach 
using IFC as basis shows greater generality and 
flexibility with regard both to the input authoring 
tool in which the BIM is created and the targeted 
simulation/analysis tools. However, it is also more 
difficult to implement and due to yet existing short-
comings in IFC export, as shown for example in 
(Katranuschkov et al. 2015), it is also the one which 
is still least prepared for practice.  
Due to the complexity of the task and the inter-
mediate decisions that have to be taken at several 
sub-steps of the overall process, the conversion from 
BIM to an energy simulation can hardly be a fully 
automatic or a single-click solution. However, for 
further improvement of energy efficiency, more 
work towards automating the process from BIM to 
simulation analyses is necessary. Currently, the 
extraction of geometrical information from the 
architectural models for energy simulations is con-
siderably hampered by inconsistent geometrical and 
other related definitions in the planning phase which 
can be avoided in many cases. The current necessity 
to fix and complete geometry models hinders a 
smooth conversion process into thermal models. Up 
to now not all possibilities provided by IFC or 
gbXML are used in the export functionality of CAD 
tools. Here, especially, the development of usable 
standards for the verification of building models will 
be of vital importance for the acceptance of BIM in 
practice. In any case further tests with predefined 
usage scenarios and broadening the scenarios to 
cover more use cases and building types are indis-
pensable. 
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